A procedure for the measurement of halothane in the breathing zone of operating theatre personnel is described. This is achieved by sampling air through a U-tube containing silica gel. Concentrations found in operating theatres ranged from less than 0·1 to 8 ppm. The method can be used to evaluate exposure over a full working day.
INTRODUCTION
The object was to evaluate exposure to halothane of operating theatre personnel. l\Tost previous work on this subject has used grab samples, i.e. filling gas-tight syringes with known volumes of air, which give momentary concentrations. Such a method is not adequate for evaluation of exposure, because the concentrations found are highly dependent upon the locality of sampling and the duration of these concentrations is not known. The effects of halothane are likely to be chronic rather than acute, and more useful information concerning exposure would be provided by sampling over a full working day and measuring the average exposure concentration for that period. For this purpose a simple apparatus has been designed and tested.
METHOD
The apparatus consisted of a U-tube, containing silica gel as trapping medium for halothane, attached to a battery-operated pump, which sucked air at a known rate through the tube. The pump was placed in the anaesthetist's pocket or fixed to his belt, and the U-tube was placed in a plastic pocket, which was fixed by safety pins to his gown, so as to sample air from his breathing zone. The ability of silica gel to retain halothane after prolonged sampling of water-saturated air was determined. The apparatus used during trial laboratory runs is shown in Figure 1 . All trial runs with silica gel to determine its ability to retain halothane were done with air 90-99% saturated with water vapour (Feldstein, Balestrieri and Levaggi 1967, Nelson 1971) , since this represented the most severe deactivating condition for silica gel that could be met in field sampling. With the pump operating, air was sucked into the three-necked flask and passed over hot water maintained at 90-95°C; passage through the condenser (kept at ambient tap water temperature, about 20°C) supersaturated the air, and excess water vapour condensed out. Saturated air then passed through the mixing flask and then into the U-tube containing Davidson silica gel Grade 123 (18-35 mesh, dried at 150°C for four hours prior to use). The pump was a Casella personal sampling pump containing an internal bleed valve which was adjusted to suck air at approximately 600 ml/minute; flow rates were measured with a soap-bubble meter. Under these conditions the pump was not overloaded.
Expected sampling time in operating theatres was about four hours. Trial runs of more than four hours were run with three lots of 20 [1.1 of halothane being injected after different intervals of time. The intervals of time were randomly selected to represent fluctuating conditions. The magnetic stirrer was used to disperse halothane before it reached the U-tube. Known quantities of halothane were injected into the apparatus through a plastic sleeve into a hole in a length of glass tubing. From the injection point to the U-tube, glass tubing was used to avoid halothane absorption. Where glass to glass joints were made with sleeves of plastic tubing, the glass ends touched to minimize absorption by the plastic.
For all trial and field runs 19 . 2 g silica gel was used in each C-tube. This was either split into two beds each 9·6 g or three beds each 6· 4 g, the beds being separated with glass wool.
The operating theatre of three different hospitals were surveyed during normal clinical use of halothane. The sampling time and volume of air sampled are tabulated in Table 2 . ANALYSIS The separate beds of silica gel in each U-tube were analysed individually. The 6·4 or 9·6 g lots were added to 10 or 15 ml methanol respectively. Up to 1 [Ll of eluate was injected into a gas chromatograph. A Varian 1200 gas chromatograph with flame ionization detector was used. The column was an eight feet X lilO-inch stainless steel tube filled with 10% carbowax 400 on embacel 60-80 mesh. Column temperature was 85°C: injector and detector parts were both 125°C. Carrier gas was nitrogen and flow was adjusted to separate halothane and methanol peaks.
Methanol was the solvent of choice because it eluted after halothane and from previous experience was found to completely deactivate silica gel to release all halothane.
RESULTS

Laboratory Test
Recovery of halothane is shown in Table 1 . These show that halothane trapped early in the sampling period was retained for four hours or more.
Hospital test
The concentrations found in operating theatres and the distribution of halothane in each silica bed are shown in Table 2 .
DISCUSSION
In all hospital samples (Table 2 ) little or no halothane was found in the last silica gel bed. Confidence that all halothane passing through the U-tube was trapped was therefore ensured. With all hospital samples the flow rate was regularly measured during sampling and found not to vary significantly.
The sampling time of sample 1 from hospital C corresponded to about half a working day. Exposures over a full working day can be evaluated by using two U-tubes, each for a period of about four hours.
The concentration found in hospital A was markedly lower than in the other hospitals. It is significant that hospital A was the only hospital using a scavenger system for venting anaesthetic gases (Maver 1975) .
